Ribosomal and non-ribosomal RNA synthesis in vitro.
The synthesis of total and ribosomal RNA using nucleoids of Escherichia coli as template was measured; of the total RNA synthesized by endogenous RNA polymerase which only completes chains, and added RNA polymerase which initiates new chains, 50-70 and 3-5%, repectively, was rRNA. Total RNA synthesis by added enzyme, however, was 10-20 times higher than endogenous RNA synthesis; thus rRNA was synthesized at the same rate by the endogenous and the added enzyme. We conclude that the percentage rRNA in vitro is no measure of the rate of rRNA synthesis. Furthermore, it follows that the added enzyme, like the endogenous one, is packed at the physical limit on the ribosomal cistrons. Consequently, initiation of ribosomal cistrons by added enzyme was at or near the maximal rate possible for this system in which the elongation rate is 10-20% of that in vitro. When RNA synthesis was assayed at various ratios of RNA polymerase to phenol-extracted DNA, the amount of rRNA made per DNA, which is a measure of the frequency of transcription of ribosomal cistrons, varied. The ratio of rRNA synthesis relative to total RNA synthesis also varied, but in a different way, again leading to the conclusion that this ratio, as determined in vitro, does not reflect the efficiency of transcription of the ribosomal cistrons.